Exercise and psychosocial factors modulate immunity to influenza vaccine in elderly individuals.
Decreases in immune responsiveness with age contribute to the increased incidence and severity of infectious disease among elderly adults. The immune response to immunization also decreases with advancing age. Lifestyle factors (exercise, diet) have been established to play an important role in immunosenescence, and the practice of "healthy" behavior may minimize the age-associated decline of immune function. The objective of this study was to determine whether exercise, diet, and psychosocial factors were associated with altered immune response to influenza vaccine. Adults aged 62 years and older were categorized into one of three groups: active (> or =20 min vigorous exercise three or more times per week), moderately active (regular exercise but with less intensity, frequency, and/or duration), or sedentary (no exercise). Two weeks postimmunization, serum was frozen for antibody analysis, and peripheral blood mononuclear cells (PBMC) were cultured in vitro with influenza vaccine to elicit antigen-specific responses (proliferation and cytokine [IL-2, IFN-gamma, IL-10] production). Cytokines and antibody were measured by enzyme-linked immunosorbent assay. The results demonstrated that anti-influenza IgG and IgM were greater in active as compared with moderately active or sedentary participants. PBMC proliferation was lowest in sedentary subjects. Perceived stress was a significant predictor of IL-2. Greater optimism and social activity were associated with greater IL-10. Daily multivitamin intake was significantly correlated with IL-2. These results suggest that lifestyle factors including exercise may influence immune response to influenza immunization. The practice of regular, vigorous exercise was associated with enhanced immune response following influenza vaccination in older adults.